Four kinds of cubic invariant spherical surface harmonics are introduced. It has been shown previously that these harmonics occur in the equations relating measured diffraction (line-shift) elastic strain and macro-stresses generating these strains for the case of textured cubic materials. As a consequence, these harmonics are important for the determination of unknown macro-stress tensor components if the o.d.f, expansion coefficients are known. On the other hand, they play a role in the determination of unknown o.d.f, expansion coefficients if the macro-stresses are known using for instance, a tensile test device on the diffractometer. Then, even the odd-order o.d.f, expansion coefficients can be obtained. In this paper, special attention is given to the mathematical construction of the cubic harmonics, the physical symmetry requirements they are subject to and some examples are given exhibiting both even and odd order harmonics.
INTRODUCTION
It has been recently shown (van Baal, 1983; Brakman, 1983; Brakman 1984a ) that the "classical" sin2ff-law (D611e, 1979) used for residual macro-stress determination may be adapted for the case of textured materials using relevant orientation distribution function (o.d.f.) theory. It is common practice in residual stress analysis to denote the deviation angle from the specimen's surface normal by the angle k whereas the angle b measures the angular distance in the specimen's surface (Fig. 1 ). For only trll and 0"22 : 0 and texture-free cubic materials the where:
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(la) (lb) (c) (le) Here the Reuss-model of poly-crystalline elastic crystal coupling has been used and s11, S1122 and S1212 are the well-known single (cubic) crystal elastic compliances. Note the predicted linear behaviour between (e') and sin2O. For the case of a specimen exhibiting crystallographic texture and residual macro-stresses (for instance, cold-rolled steel sheet samples with orthorhombic specimen symmetry) it has been shown (ld) (Brakman, 1984a) Bunge (1982, pp. 47-118 Bunge (1982, pp. 384 and 501) and the functions P and p2 are defined by Bunge (1982, p. 351) n arccos (l)
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These angles are used as given by Bunge (1982, p. 
arg Z2(hkl) 1/2 arc t# b2/a2 1/2 arc tg(hkl(h It may be shown (Penning, 1984) that:
argZl(hkl) + argZ2(hkl) hkl-permutation independent (4k) Note that: F1 0 for the {hoo} and {hhh} reflections and F2 F3 F4 0 for the {hoo}, {hho} and {hhh} reflections.
Note that it follows using Eq. (2) 
PHYSICAL SYMMETRY CONSIDERATIONS
Centro-symmetry of the diffraction strain pole-figure ('z(, ) Since the diffraction strain (e'zz) is a physical quantity depending on the angles ff and tk it can be represented for a given (macro) ('zz(rC-,rc + 4'))
Using Eqs. (I-1) through (1-4) (see Appendix) , it follows from Eq. (2) (Brakman, 1984b) (Brakman, 1984a (Bunge, 1982, p. 106) .
Note that for the {hhk} and {hko} reflections the functions F2 and F, may be shown to be equal to zero (as was also the case for the {hoo}, (hho} and {hhh} reflections). This may also be seen from Figs. 3 and 5. In addition to this it can be shown (Brakman, 1984b) Orthorhombic symmetry of the diffraction strain pole-figure cf. Eq. (2) Using Eqs. (I-1) through (I-4) (see Appendix) it follows that Eq. (2) (minus the F2-and F,-contributions) exhibits orthorhombic symmetry cf. point-group mmm i.e.: <dzz(rC , )> <dzz(, 4))> (6) Note that this can only be true for a specimen exhibiting a diffraction intensity pole-figure cf. to point group mmrn where it should hold:
Ph,,(rc k, c) Ph,t(k, 4) (7) Note that for the diffraction intensity pole-figure centro-symmetry is fulfilled as well: Phkl(7 /, n + ) Phkl(/, ). A 4-fold rotation axis parallel to [001] yields that rn in Eqs. (3a) through (3d) should be equal to a multiple of 4, the 3-fold rotation axis parall,el to [111] leads to the well-known relationship that the coefficients A'j 'u must satisfy i.e.
AT'"P7 cos The other symmetry elements of 432 do not yield additional useful relationships w.r.t, the context of this paper.
As such, rotations only are needed which comply with the seriesdevelopment method of the o.d.f, on the rotation group in R3 as has been introduced by Bunge (1982, pp. 47-118) .
However, upon considering point-group m3m a centre of inversion occurs which cannot be accounted for using rotations only. It has however, been shown (Brakman, 1984b ) that due to this centre of inversion all physically relevant crystallite-orientations can be "reached" using rotations only. Consequently, Eq. (2) In this way they resemble the "normal" cubic invariant spherical surface harmonics as defined by Bunge (1982, pp. 384 As such their behaviour resembles the "normal" harmonics cf. Eq. (10) for even j.
It has been shown by Bunge (1982, pp. (Brakman, 1984b) 
